Abstract. The non-relativistic energy spectrum of the ground state of hydrogen-like atoms in magnetic fields of arbitrary strength is investigated by using variational functions. We present four-and five-parameter functions which produce energies almost as good as the best ones available in the literature.
In a recent article (Gallas 1985;  hereafter to be referred to as I) it was proposed that a convenient basis for studying properties of hydrogenic systems in the presence of strong magnetic fields (i.e. the quadratic Zeeman effect) is one formed with functions of the generic type +(5, 77, cP)=Jexp(*imcP)f(5, 77) exp [-3(a5+brl+c577) 1 (1) where 6, 7, cp are parabolic coordinates, f(5, 7 ) = I ;~= = o d , [ '~J and a, 6, c and d, are convenient variational parameters. The main advantages advocated for such a basis were that it is exact at both the Coulomb and Landau limits and that it allows all matrix elements needed in the calculations to be conveniently represented in terms of a single integral. Using f(5, 7) = 1, the ground state of hydrogen was investigated in I where it was determined that, for that case, a = b. The motivation and difficulties in the study of the quadratic Zeeman effect (the 'last' unsolved problem of atomic physics) have been discussed recently in a number of review papers, for example by Kleppner et al (1983) , Gay and Delande (1983) and Clark et a1 (1984) .
The purpose of this letter is to report the results of an investigation of the convergence properties of the basis proposed in I. To this end, we will now study the ground state of hydrogen using as the trial function +(e, 77) = .rr-1'2", 77) e x p { -h ( 5 + 7)+ @ -/ I ) f(5377) = 1 +At+ 77)+ 4577 + S ( t 2 + 77.
where Altogether this trial function contains five variational parameters: a, c, p , q and s. As we will see, (2) is able to produce remarkably accurate results that come very close to the best ones available in the literature.
Following I, the Hamiltonian of the problem is written as 
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Letter to the Editor and, correspondingly, the total energy is given by E = K + C + Z where
As usual, the magnetic field strength y is measured in units of 2.35 x lo9 G. Now the energy can be expressed as a function of the variational parameters and of the integral (see I for details). Writing
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C acs u3 = 7 @ a 4 + l l a 2 c + 9 c 2 ) --(2a6+ 17a4c + 30a2c2+ 6c3) Note added inprooJ By 'scaling' the variational parameters according to c = a2E,p = a@, q = (aE)2i, s = and noting that one may considerably simplify our equations (5)- (10). This makes the numerical work more efficient and stable. The expression for the energy may contain more than one stable minimum. Some of the energies in table 1 do not necessarily need to be the absolute minimum. However, the ordering in the table is always maintained.
